Application of cryopreserved precision-cut liver slices in pharmacotoxicology--principles, literature data and own investigations with special reference to CYP1A1-mRNA induction.
Principle steps necessary for cryopreservation of precision-cut liver slices as currently applied by different groups are summarized including own results concerning mode of freezing. Now we use rapid freezing by immersion in liquid nitrogen after exposure to 10% DMSO as the cryoprotectant for rat liver slices. The results indicate well-maintained cytochrome P450 (CYP)-dependent deethylation rates in slice homogenate after short-term incubation. ECOD rate in intact thawed slices was even higher than in fresh ones after 2 h incubation. In contrast to fresh slices all parameters except protein content decreased to marginal levels during long-term incubation of thawed slices for 24 h. The first preliminary experiments on albumin secretion by thawed rat liver slices, measured between the 2nd and the 4th hour of incubation, showed partial maintenance of this liver specific differentiated function. Trials to induce CYP1A1 in thawed rat liver slices in vitro by beta-naphthoflavone (BNF) resulted in increased expression of CYP1A1-mRNA within 6 h as shown by RT-PCR and quantified by competitive RT-PCR. The decline of deethylation rates, determined in slice homogenates, and of viability within 24 h incubation was not prevented by exposure to BNF or DMSO. The results derived from one sample of cryopreserved human liver slices indicate a quite acceptable maintenance of function up to 6 h, if the same protocol as developed for rat liver slices was used.